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(54) UNSATURATED GROUP-BEARING POLYCARBOXYLIC ACID RESIN, RESIN 
COMPOSITION AND CURED PRODUCT THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
unsaturated group-bearing polycarboxylic acid resin that 
permits photographic development with a dilute aqueous 
alkali, and gives a resin composition that forms resist 
cured layers or the like having excellent flexibility, folding 
strength, adhesion, chemical resistance, heat resistance 
and flame retardancy by allowing a specific unsaturated 
group-bearing diol and a specific diol to react with acid 

anhydride group-bearing compounds. / ^'^7^ 

SOLUTION: The objective polycarboxylic acid resin is Hz lb f ? J Bj Hj 

obtained by allowing (A) an unsaturated group-bearing 
diol prepared from (i) an epoxy resin bearing two epoxy 
groups in one molecule (for example, diglycidyl ether or 
the like) and (ii) an unsaturated group-bearing 
monocarboxylic acid [for example, (meth) acrylic acid] to 
react with (B) a diol of the formula ((n) is 1-15) (C) 
polyols other than the components A and B (for 
example, alkyi polyol or the like) and (E) a compound 
bearing two acid anhydride groups in one molecule (for 
example, pyromellitic dianhydride, preferably at 60-150'' G. 
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* NOTICES * 

JPO and INPil are not responsible for any 
damages caused by the use of this translation. 

1. Tiiis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. ***^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]an unsaturation group content diol compound (c) produced by making an epoxy resin (a) 
and monocarboxylic acid having unsaturated groups (b) which have two epoxy groups in one 
molecule react, and a formula (1) 
[Formula 1] 



H2 H2 




(1) 

(the average value of n is the number of 1-15 among a formula.) ~ unsaturation group content 
polycarboxylate resin (A) which makes polyol compounds (e) other than (c) and the (d) 
ingredient, and the compound (f) which has two acid anhydride groups in one molecule come to 
react to the diol compound (d) expressed as an optional component. 

[Claim 2]A resin composition containing unsaturation group content polycarboxylate resin (A) 
according to claim 1 and a diluent (B). 

[Claim 3]The resin composition containing a photopolymerization initiator (C) and a hardening 

component (D) according to claim 2. 

[Claim 4]The resin composition according to claim 2 or 3 which is an object for the resist of a 
printed-circuit board. 

[Claim 5]A hardened material of a resin composition given in any 1 paragraph of claims 2 thru/or 
4. 

[Claim 6]An article which has a layer of a hardened material of the resin composition according 
to claim 5. 

[Claim 7]The article according to claim 6 which is a printed wired board. 



[Translation done.] 



http://www4.ipdlanpit.goop/cgi-biiVtran_web_cgi_ejje?atw_^ 2008/05/15 



JP,2000-327758,A [DETAILED DESCRIPTION] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1/11 ^— V 



TThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.^^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to new unsaturation group content polycarboxylate 
resin, the resin composition using this, and its hardened material. In detail, can use it for a cover 
lay, a solder resist, plating resist, etc. in th^ case of flexible printed wiring board manufacture, 
and development is possible in dilute-alkali solution, It is related with the resin composition 
which gives a hardened matefia! suitable for the resist excellent in flexibility, folding endurance, 
adhesion, chernibal re^dstance, heat resistanc^^ fire retardancy> etc., and its hardened material. 
[0002] 

[Description of the Prior Art]In recent years, in various fields, the ultraviolet curing setup^of- 
tooling pr<3duct has be^h used abundantly by the reasons of saving resourc^Si energy saving, the 
improvement in workability, a productivity drive, etc. also in the printed wired board processing 
field, various ink, such as solder resist ink and marking ink, shifted to the ultraviolet curing 
setup^of-todling product from the conventional heat-eurihg setup'^ofHooling product far the 
same reason. For example, to JP,56-40329,B, the hardenability photosensitive materials 
containing the resultant of the epoxy resin--photopolymeriz:ation nature alpha, beta-^unsaturated-^ 
carbdxylic-acid addition product, and a dibasicity carboxylic anhydride, a photopolymerization 
nature monomer, and a photopolymerization initiator are indicated* The type stuck using 
adhesives after the solder resist used for the polyimide substrate called flexible printed wiring 
board pierces the polyimide film called a coverlay film with the metallic mold aligned with the 
pattern until now. It was a thing of the type which applies the ultravidlet curing type or the heat^ 
hardened type solder resist ink which gave flexibility with screen printing. The demand of high 
degree of accuracy and high resolution nature increased also to the solder resist for the 
densificatioh realization accompanying progress of electronics in the general printed wired board 
called a rigid (hard) board. In the conventional screen printing, since pattern accuracy is not 
acquired, the liquefied photoresist method is proposed and it is introduced not less than 50% 
now. 
[0003] 

[Problem(s) to be Solved by the Invention]Although densification has been required also in the 
field of a flexible printed wiring board in recent years. Since the coat of what is obtained is hard 
and adhesion of pattern accuracy with polyimide is bad in the conventional liquefied photograph 
solder resist, Sufficient flexibility or folding endurance are not obtained, and the workability of 
what is obtained to some extent is bad, and chemical resistance and heat resistance of flexibility 
are insufficient, and it is not proposed about fire retardancy. 
[0004] 

[Means for Solving the Problem]In order that this invention persons may solve the 
aforementioned technical problem, by using specific polycarboxylate resin wholeheartedly as a 
result of research, Development in dilute-^alkali solution is possible, and a resih composition 
suitable for a resist ink composition for flexible printed wiring boards which excels [ Are 
retardancy / flexibility, folding endurance, adhesion, chemical resistance heat resistance, ] also in 
the cured film was found out. Namely, an unsaturation group content diol compound (c) and a 
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formula (1) which are produced by this invention making EHOKISHI resin (a) and monocarboxylic 
acid having unsaturated groups (b) which have two epoxy groups in 1.1 molecules react 
[0005] 
[Formula 2] 



[0006] (average value of n is the number of 1-1 5 among a formula.) — with a diol compound (d) 
expressed. As an optional component, polyol compounds (e) other than (c) and the (d) ingredient, 
Unsaturation group content polycarbdxylate resin (A) to which a compound if) which has two 
acid anhydride groups in one molecule is made to come to react, A resin composition containing 
unsaturation group content polycarboxylate resin (A) and a diluent (B) of a statement in 2.1, 3. 
Resin comppsition containing photopolymeHzation initiator (C) and hardening component (D), 4 It 
is related with 2 or 3 paragraph which is an object for the resist of a printed^circuit board, 
without an article which has a layer of a hardened material of a resin composition of a statement, 
a hardened material of a resin composition given in any 1 paragraph of 5.2 thru/or 4 paragraph, 
and a rosin conriposition of a statement in 6.5, and an article given in 6 paragraphs which is 7. 
printed wired board. 

[0007] Unsaturation group content polycarboxylate resin (A) of this invention* An unsaturation 
group content diol compound (c) produced by making an epoxy resin (a) and monocarboxylic acid 
having unsaturated groups (b) which have two epoxy groups in one molecule react, and a diol 
compound (d) expressed with said formula (1), It can obtain by making polyol compounds (e) 
other than (c) and the (d) ingredient, and a compound (f) which has two acid anhydride groups in 
one molecule react as an optional component 

[0008]It is the 1 st reaction, and a hydroxy! group is formed by reaction of an epoxy group of an 
epoxy resin (a), and a carboxyl group of monocarboxylic acid (b), and, specifically, the (c) 
ingredient is obtained. Subsequently, a hydroxy! group of (e) of (c), (d), and ah optional 
component carries out an esterification reaction to a compound (f) which has two acid anhydride 
groups in one moleoule. 

[0009]As an epoxy resin (a) which has two epoxy groups in one molecule, as for a metaphor, a 
diglycidyl ether compound, a diglycidyl ester compound, a diglycidyl amine compound, etc. are 
mentioned. 

[00 1 0] A diglycidyl ether compound is obtained by adding 1 Eq or more of latters, and making a 
diol compound and epichlorohydrin react to 1 Eq of the former hydroxyl groups. As a polyol 
compound, for example Bisphenol A, the bisphenol F. Bis(4--hydroxyph6nyl)ketone, a bis(4'^ 
hydroxyphenyOsulfone, Resorcinol, biphenol, tetramethyl biphenol, tetra alkyi biphenol, 
Hydrogenation bisphenol A, the hydrogenation bisphenol F, tetrabromobisphenol A, Ethylene 
glycol, a diethylene glycol, a polyethylene glycol, Propylene glycol, a polypropylene glycol, 1 ,4^ 
butanediol, neopentyl glycol, 1 ,6-hexanediol, 3-methyl 1 ,5^pentanedioli 1 ,9^nonanedior, 1,4- 
hexanedimethanol, dimer aciddiol, etc. are raised. 

[001 1]A diglycidyl ester compound is obtained by making epichlorohydrin 1 Eq or more of latters 
react to a dicarboxyl compound in addition to 1 Eq of the former carboxyl groups. As a poly 
carboxyl compound, phthalic acid, tetrahydrophtal acid, hexahydrophthalic acid and methylene 
tetrahydrophtal acid, methyl and methylene tetrahydrophtal acid, amber acid, maleic acid, etc. 
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are raised, for example. The Gigli Scythia Min compound is obtained by making epichlorohydrin 1 
Eq or more of letters react to a poly amino compound in addition to 1 Eq of former amino groups. 
As a poly amino compound, aniline, o-toluidine, etc. are mentioned, for example. 
[001 2]Next, as said monocarboxylic acid having unsaturated groups (b), a reactant of acrylic 
acid, crotonic acid, alpha-cyanocinnamic acid, cinnamic acid, saturation or unsaturated dibasic 
acid, and an unsaturation group content monoglycidyl compound is mentioned, for example. As 
acrylic acid, for example A dimer of acrylic acid, methacrylic acid, The half ester which is an 
equimolar reactant of a beta-styryl acrylic acid, beta-furfuryl acrylic acid, saturation, or 
unsaturation 2 base acid anhydride and an acrylate derivative which has one hydroxyl group in 
one molecule (meta). The half ester which are the equimolar reactants of saturation or 
unsaturated dibasic acid, and monoglycidyl (meta) acrylate derivatives is raised. 
[001 3]As saturation used for half ester manufacture, or an unsaturation 2 base acid anhydride. 
For example, it is raised in a succinic anhydride, a maleio anhydride, phthalic anhydride, 
tetrahydro phthalic anhydride, hexahydro phthalic anhydride, methylhexahydrophthalic anhydride, 
methyl cyclohexene-dicarboxyiic anhydride, itaconic acid anhydride, methyl, and methylene 
tetrahydro As acrylate derivatives which have one hydroxyl group in one 

molecule (meta). For example, hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate, 
Hydroxybutyl (meta) acrylate, polyethylene-glycol mono- (meta) acrylate, GURISERIN JI (meta) 
acrylate, TORIMEGHI roll pro pansy (meta) acrylate, penta ERIS RITORUTORI (meta) acrylate, 
dipentaerythritol penta (meta) acrylate, acrylate (meta) of phenyl glycidyl ether, etc. are raised. 
[0Q14jAs satuFation used for another half ester manufat(3ture, or unsaturated dibasic acid, For 
example, succinic acid, maleic acid, adipic acid, phthalic acid, tetrahydrophtal acid, 
hexahydrophthalie acid, itaconic acid, fumaric acid, etc. are raised, and glycidyl (meta) acrylate 
etc. are raised as nrionoglycldyl (meta) acrylate derivatives, for example, 

[0015]these monocarboxylic acid having unsaturated groups (b) — it can be independent, or it 
can mix and can use. Especially desirable monocarboxylic acid is acrylic acid (meta). 
[001 6] In order to obtain an unsaturation group content did compound (c), making it react to 1 
Eq of an epoxy group of the above-mentioned epoxy resin (a) by monocart>oxylic acid having 
unsaturated groups (b) and a ratio used as about 0.8-1 .3 mol makes it react by a ratio which will 
be about 0,9-1.1 mol preferably desirable especially. 

[0017]Tq reaction time, as a diluent, ketone, such as ethyl methyl ketone and cyplahexane. 
Aromatic hydrocarbon, such as toluene, xylene, and tetramethyl benzene. Glycol ether, such as 
dipropylene glycol wood ether and dipropylene glycol diethylether. Ester species, such as ethyl 
acetate, butyl acetate, butyl-cellosolve acetate, and carbitol acetate, Organic solvents, such as 
petroleum solvents, such as aliphatic hydrocarbon, such as octane and Deccan, petroleum ether, 
petroleum naphtha, hydrogenation petroleum naphtha, and solvent naphtha. Or carbitol (meta) 
acrylate, phenpxyethyl (meta) acrylate, Pentaerythritpl tetra (meta) acrylate, TORIMECHI roll pro 
pantry (meta) acrylate, It is preferred to use reactant monomers, such as trisChydroxyethyl) 
isoSHIANURETOTORI (meta) acrylate and dipentaerythritol hexa (meta) acrylate. 
[001 8]It is preferred to use a catalyst, in order to promote a reaotion. As a catalyst, for example 
Triethylamine, pen JIRUJI methylamine. Methyl tri ethyl ammoniumchloride, a benzyl 
trimethylammonium star's picture, benzyl trimethylammonium iodide, triphenylphosphine, a 
triphenylstibine, octanoic acid chromium, an octanoic acid zirconium, etc. are raised. The amount 
of this catalyst used is 0.1 to 10 % of the weight preferably to a reaction-raw-materials mixture. 
In order to prevent a polymerization under reaction, it is preferred to use polymerization 
inhibitor. As polymerization inhibitor, hydroquinone, methylhydroquinone, hydroquinone 
monomethyl ether, catechol, pyrogallol, etc. are raised, for example. The amount used is 0.0 1 to 1 
% of the weight preferably to a reaction--raw-materials mixture. Reaction temperature is 60-150 
** preferably. Reaction time is 5 to 60 hours preferably. 

[001 9]A did compound (d) expressed with said formula (1) used by this invention, It is a 2 (9,10 - 
dihydro-9-oxa 10-oxide 10-phospha phenon Trenn 10-yl) methylsuccinic acid bis-(2- 
hydroxyethyl)-ester polymerization thing, and can obtain easily from a commercial scene, for 
example, made in Sanko Development Science laboratory and names of articles Average value of 
n in M-Ester-HP (average molecular weight 2500) and a formula (1) is about 6.7. etc. — it is . 
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[0020]As polyol compounds (e) other than (c) used by this invention, and (d), As for a metaphor, 
alkyi polyol, polyester polyol, polyether polyol, polybutadiene polyol, the Fenno RIKKU polyol, 
silicone polyol, urethane polyol, etc. are mentioned. 

[0021 ]As alkyI polyol, for example 1 ,4-butanediol, neopentyl glycol, 1,6^hexanediol, 3-methyl 1,5- 
pentanediol, 1,9-nonanediol, 1 ,4-hexanedimethanol, dimer aciddiol, dimethylol propionic acid, etc. 

are mentioned. 

[0022]As polyester polyol, condensed type polyester polyol, addition condensation polyester 
polyol, polycarbonate polyol, etc. are mentioned. As condensed type polyester polyol, ethylene 
glycol, propylene glycol, A diethylene glycol, 1 ,4-~butanedibl, neopentyl glycol, Diol compounds, 
such as 1 ,6~hexanediol, 3-methyl 1,5-pentanediol, 1 .9-nonanediol, 1,4-hexanedimethanol, dimer 
aciddiol, and a polyethylene glycol. It is obtained by a condensation reaction with organic 
polybasic acid, such as adipic acid, isophthalic acid, terephthalic acid, sebacic acid, pyromellitic 
acid, and ethylene glycol bis(trimellitate), and, as for a molecular weight, 100-100,000 are 
preferred. 

[0023]As addition condensation piolyestistr polyol, a polycaproladtone is mehtioned, for example 
and, as for a molecular weight, 100-1 00,000 are preferred. Polycarbonate polyol is compouhdeid 
by an ester interchange method by formation of direct phosgene of polyol, and diphenyl 
carbonate, etc., and, as for a molecular weight, 100-^1 00,000 are preferred. 

[0024]As polyether polyol, a PEG system, a PPG system, PTG system polyol, etc. are mehtibhed. 
PEG system polyol made a reactiona! initiator a compound which has active hydrogen, addition 
conderisation of the ethyleneoxide is carried out, and, as for a molecular weight, 1 00^-1 00,000 are 
preferred. PPG system polyol made a reactiohal initiator a odmpouhd whieh ha^ active hydrogen, 
addition condensation of the propylene oxide is carried out, and, as for a molecular weight, 100-" 
100,000 are preferred. PTG system polyol is compounded by cationic polymerization of a 
tetrahydrofurah, and, as for a molecular weight, 100-100,000 are preferred. 
[0025]As polyether polyol other than the above-mentioned polyether polyol, an ethylene 
KISAIDO addition or a propylene oxide addition of bisphenol A, etc. is mentioned, and, as for a 
molecular weight, 1 00-1 00,000 are preferred. 

[0026]. As other polyols, it is a gay or a copolymer which has hydroxyl at the end by copolymer 
of butadiene. Fire-resistant polyol containing polybutadiene polyol, FENORIKKU polyol which 
contains a phenol molecule in intramolecular, a phosphorus atom, a halogen atom, etc., silicone 
polybl which has a slloxane bond, etc. are mentldhed, and, as for a moleeular w^lf ht, 100-100,000 
are preferred. They can be used for them for two or more sorts, thesi polyol compounds being 
able to be independent or mixing. 

[0027] A§ urethane polyol, it is mehtioned by reactant of the above^mentidned polyol compound 
and a polyisocyahate compound, and as a polyisocyanate compound, 2 and 4- and/or 2, 6- 
tolylene diisocyanate, 4, and 4'-diphenylmethane diisocyanate (MDI), A polymeric MDI, 1, 5- 
naphthylene diisocyanate, tolidine di-isocyanate, 1 ,6-hexamethylene diisocyanate, tri methyl 
hexamethylene di-isocyahate, isophorone diisocyanate, xylylene diii^ocyahate (>CDl5, the 
hydrogenation XDI, the hydrogenation MDI, lysine diisocyanate, etc. are mentioned. They can be 
used for them for two or more sorts, these polyisocyanate compounds being able to be 
independent or mixing. 

[0028]It is preferred that an isocyanate group of a polyisocyanate compound carries out a less 
than 0.5 to 1.0 equivalent reaction to 1 Eq of hydroxyl groups of said polyol compound, this 
urethane-ized reaction can be performed by a publicly known method — reaction temperature - 
- usually — ordinary temperature - 100 is 50-90 preferably. Although a reaction of these 
hydroxyl groups and an isocyanate group advances with a non-catalyst, catalysts, such as 
triethylamine, dibutyitin laurate, and dibutyltin diacetate, may be added, for example. 
[0029]As a compound (f) which has two acid anhydride groups In one molecule, For example, 
pyromellitic dianhydHde, benzophenone tetracarboxylic dianhydride, Biphenyl tetracarboxylic 
dianhydride, biphenyl ether tetracarboxylic dianhydride, diphenylsulfone tetracarboxylic 
dianhydride, butane tetracarboxylic dianhydride, ethyleneglycol bis(anhydrotrimellitate), etc. are 
mentioned. 

[0030]Next, an unsaturation group content diol compound (c), a diol compound (d) expressed 
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with a formula (1), A reaction of polyol compounds (e) other than (c) and (d), and a compound (f) 
which has two acid anhydride groups in the aforementioned one molecule as an optional 
component, Aforementioned (c) + (d) It is preferred to make 0.1-0.9 Eq of compounds (f) which 
have two acid anhydride groups in the aforementioned one molecule per 1 Eq of hydroxyl groups 
of the sum total of + (e) react. As for 60-150 ** and reaction time, 1 to 10 hours is preferred, 
and reaction temperature may add catalysts, such as triethylamine, 0.1 to 10%. 
[0031]As a using rate of (c) and (d)+ (e), 40 to 99 % of the weight is desirable especially 
preferred, (c of a using rate of (c), (d), and (e)) is 70 to 97 % of the weight, and a total amount of 
(d)+ (e) is 1 to 60 % of the weight preferably, and is 3 to 30 % of the weight especially preferably, 
(d) is 40 to 1 00 % of the weight preferably, a using rate of (d) and (e) is 60 to 1 00 % of the weight 
especially preferably, and preferably, (e) is 0 to 60 % of the weight, and is 0 to 40 % of the weight 
especially preferably. 

[0032]Thus, 30-^200 are desirable especially preferred, and acid values (mgKOH/g) of obtained 
unsaturation group content polycarboxylate resin (A) are i0r-15O. 

[0033] A resin composition of this invention contains unsaturation group content polycarboxylic 
acid (A) and a diluent (B). As for quantity of unsaturation group content polycarboxylic acid (A) 
contained in this resin composition, 10 to 80 % of the weight is preferred among a constituent, 
and its 15 to 75 % of the weight i$ espeGiaJly preferred, 

[0034]As a diluent (B), an organic solvent and/or a photopolymerization nature monomer can be 
used, for example. As a typical thing of an organic solvent, for example Ketone, such as ethyl 
methyl ketone and cyGlohexanone. Aromatic hydrooarbon, suoh as toluene, xylene, and 
tetramethyl benzene. Methyl cellosolve, butyl oellosoive, methylcarbitol. butyloarbitol. Propylene 
glycol monomethyl ether, dipropylene glycol monoethyl ether, Glycol ether, such as dipropylene 
glycol diethylether and triethylene glycol monoethyl ether. Ester species, such as ethyl acetate, 
butyl acetate, butyl-cellosolve acetate, and carbitol acetate, Petroleum solvents, such as 
aliphatic hydrocarbon, such as alcohols, such as ethanol, propanol, ethylene glycol, and propylene 
glycol, octane, and Decoan, petroleum ether, petroleum naphtha, hydrogenation petroleum 
naphtha, and solvent naphtha, etc. can be mentioned. 

[0035]On the other hand as a typical thing of a photopolymerization nature monomer, 
HydroxyalkyI (meta) acrylate, such as 2-hydroxyethyl (meta) acrylate and 2-hydroxypropyl 
(meta) acrylate. Mono- of glycols, such as ethylene glycol, methoxy tetraethylene glycol, and 
a polyethylene glycol, di(meth)acrylate. Acrylamide (meta), such as N,N-'dimethyl4meta) 
acrylamide and N-~methylol(metha)acrylamide. Amino alkyi (meta) acrylate, such as N,N-~ 
dimethylaminoethyl (meta) acrylate. Hexandiol, trimethylolpropane, pentaerythritol, Polyhydric 
alcohol, such as ditrimethylol propane, dipentaerythritol, and tris^hydroxyethyl isooyanurate; Or 
such ethyleneoxides or the multivalent (meta) acrylate of a propylene oxide addition, 
Ethyleneoxide of phenols, such as phenoxyethyl (meta) acrylate and poly ETOKISHIJI (meta) 
acrylate of bisphenol A, or the acrylate (nrieta) of a propylene oxide addition, glycerin diglycidyl 
ether. The acrylate (meta) of glycidyl ether, such as trimethylolpropane triglycidyl ether and 
triglyeidyl isocyanurate. epsilon-caprolactone denaturation (meta) acrylate, melamine (meta) 
acrylate, etc., such as caprolactone denaturation tris (acryloxyethyl) isocyanurate, can be 
mentioned, 

[0036]As for quantity of a diluent (B) which is used as two or more sorts of mixtures, and is 
contained in a constituent of this invention, the inside of a constituent and 5 to 80 % of the 
weight are desirable especially preferred independently^ and the aforementioned diluent (B) is 10 
to 70 % of the weight 

[0037]The purpose of using said diluent (B) in the case of a photopolymerization nature 
monomer, (A) It is for carrying out film formation more to dilute an ingredient, to change into the 
state of being easy to apply, and to enhance photopolymerization nature, for a case of an organic 
solvent to make the (A) ingredient dissolve and dilute, to apply it as liquefied by it, and to make it 
dry subsequently. Therefore, according to a diluent to be used, an exposure system of either 
[ which contacts a photo mask to a coat ] a contact method or a n on contact method is used. 
[0038]A photopolymerization initiator (C) may be contained in a resin composition of this 
invention. As a photopolymerization initiator (C), for example Benzoin, benzoin methyl ether. 
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Benzoin, such as benzoin iso~propyl ether, an acetophenone, A 2,2-dimethoxy-" 2- 
phenyfacetophenone, a 2,2-diethoxy~ 2~phenyfacetophenone, an 1,1~dich!oroacetophenone, 1- 
hydroxycyclohexylphenyl ketone, 2-methyl- 1 "~ [4-(methylthio) phenyl] Acetophenones, such 
as-2^morphdltho propan-1-one and a N.N-dimethylamino acetophenone. 2-methylanthraquinone, 
2-ethylanthfaquinone, 2-tert-butylanthraquihone, Anthraquihbhe, such as 1- 
chloroanthraquinone, 2-amyl anthraquinone, and 2-aminoanthraquinone. A 2,4-dimethyl thioxan 
ton, 2, 4~diethylthio xanthone, Thioxan tons, such as 2~chloro thioxan ton and a 2,4^diisopropyl 
thibxah ton. Ketais, such a^ acetophenone dimethyl ketal and benzyl dimethyl ketal. 
Benzophenone, methylbenzophenone, 4,4'-dichlordbenzophenone, 4,4'~screw diethylamino 
benzophenone, MIHIRAZU ketone, There is phosphine oxide, such as benzophenones, such as 4- 
benzoyl-4'-methy!diphenyi sulfide, and 2,4,6H:rimethyl benzoyl diphenylishosphine oxide, and it 
can be independent or can use combining two or more sorts. 

[0039]Desirable combination is the 2-methyl~ 1 . - C4~"(methylthio) phenyl] ~2-morpholino 
propan-l-one (the Ciba-Geigy make, IRGACURE 907) and 2 and 4-diethylthio xanthone (the 
Nippon Kayaku Co., Ltd. make.) It is combihatioh with the kaya cure DETX, 2"-is6propyl thibxah 
ton, or 4-benzoyl-4'~methyldiphenyl sulfide, etc. 

[0040]Among a nonvolatile component of a resin composition of this invention, 0.5 to 20 % of the 
weight is desirable especially preferred, and a using rate of a phbtopolymerizatioh initiator (G) is 
1 to 10 % of the weight. 

[0041 ]To a photopoJymerization initiator (O), N and N-dimethylaminbbenzoic acid ethyl ester, A 
photosensitiz^f like the third class amines, such as N,N^dimethy[aminx3 isoamyl benzoate ester, 
pentyl 4-dihietiiy|arifi!r1b benzoate, triethylarHihe, and triethanblamine, can be used combining 
independent or two sorts or more. The amount Used is about 0.1 tb 20 % of the weight amiong a 
nonvolatile component of a resin composition. 

[0042]It rniay re^ct by a hydroxyl group, a cafbb>^l ®^oup, etc. and heat of tlie (A) in^edient 
which are the main ingredients in what does not have an unsaturated double bond and itself 
hardens by heat, ultraviolet rays, etc. as a hardening component (D), and a constituent of this 
invention, ultraviolet rays, etc. The purpose of Using said hardening eompohent (D) raises various 
characteristics as solder resists, such as adhesion, heat resistance, and plating-proof nature. 
[0043]An epoxy compound which has one or more epoxy groups, for example in one molecule as 
a hardening component (D), Bisphenol A system compounds, such as compounds, such as 
melamihe derivatives, such as hfexamethbxy melamih^, hexabutbxyHzed niiielanifih^^^ arid! 
condensation hexamethoxy melamine, and a dimethylolurea, and tetramethylolbisphehbl A, an 
oxazoline compound, etc. can be mentioned. 

[0044] As an epoxy cbmpbUnd which has one or more epoxy groups in one molecule^, For example, 
a bisphenol A type epoxy resin, a hydrogenation bisphenol A type epoxy resin, Bisphenol F type 
epoxy resin, a bromination bisphenol A type epoxy resin, Novolak type epoxy resin of bisphenol 
A, an amino group content epoxy resin, a rubber modified epoxy resin, a bisphenol smooth S form 
epoxy resin, a BiKlSMIRE Nbriah type epbxy resin, cyclbalip^hatlc epbxy reiSin, etc. can be 
mentioned. 

[0045]As a bisphenol A type epoxy resin, product [ made from Oil recovery Shell ], Epicoat 1009 
and 1031, Dainippon Ink & Chemicals, Inc. make, Epiclon N-3050, N-7050, Dow Chemical Co. 
make, DER-642U, and DER~673MF etc. are raised, for example. As a hydrogenation bisphenol A 
type epoxy resin, the Tohto Kasei Co., Ltd. make, ST-2004, and ST-2007 grade are raised, for 
example. As bisphenol F type epoxy resin, the Tohto Kasei Co., Ltd. make, YDF-2004, and YDF- 
2007 grade are raised, for example. As a bromination bisphenol A type epoxy resin, a product 
made from Sakamoto Pharmaceutical industry, SR-BBS, SR-"TBA-400, the Tohto Kasei Cb., Ltd. 
make, YDB-600, and YDB-715 grade are raised, for example. 

[0046] As novolak type epoxy resin, the Nippon Kayaku Co., Ltd. make, EPPN-201 , EOCN-1 03, 
EOCN-1020, BREN, etc. are raised, for example. As novolak type epoxy resin of bisphenol A, the 
Dainippon Ink & Chemicals, Inc. make and Epiclon N~880 grade are raised, for example. As an 
amino group content epoxy resin, a product made from Oil recovery Shell, YL-931, and YL-933 
grade are raised, for example. As a rubber modified epoxy resin, the Dainippon Ink & Chemicals, 
Inc. make, Epiclon TSR-601, made in Ey See Earl, and R-^1415^1 grade are raised, for example. 
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As a bisphenol smooth S form epoxy resin, the Nippon Kayaku Co., Ltd. make, EBPS-200, the 
Dainippon Ink & Chemicals, Inc. make, and Epiclon EXA-1514 grade are raised, for example. As a 
BIKISHIRE Norian type epoxy resin, triglycidyl isocyanurate, such as diglycidyl terephthalate, 
such as the Nippon Oil & Fats Co., Ltd. make and PUREMMA DGT, a product made from Nissan 
Chemicals, and TEPIC, a product made from Oil recovery Shell, and YX-4000 grade are raised, 
for example. As cycloaliphatic epoxy resin, bisphenol type epoxy resin of a product made from 
Oil recovery Shell and YL-BOSS ^ade, the Daicel Chemical Industries* Ltd, make, and SEROKI 
side 2021 grade are raised, for example. 

[0047]As for quantity of a hardening component (D) which is used as two or more sorts of 
mixtures, and is contained in a constituent of this invention, the inside of a presentation part and 
1 to 50 % of the weight are desirable especially preferred independently, and the aforementidned 
hardening component (D) is 3 to 45 % of the weight, 

[0048]When using an epoxy compound in said hardening component (D), in order to improve 
further with the characteristios, such as adhesion, chemical msistancev and heat resistance, it is 
preferred to use together an epoxy resin hardener and hardening accelerators. It can be 
independent, or two or more sorts can be mixed* and these epoxy resin hardener and hardening 
accelerators can be used. 0.01 to 25 weight section is desirable especially preferred to said 
epoxy compound 100 weight section, and the amount of epoxy resin hardener used is Ovl to 15 
weight section. Hardening accelerators are used suitably if needed. 
[0049jAs an epoxy resin hardener, for example An imidazole derivative, acetoguanamine, 
Guanamines, polyamine and such organic acid salt, and/or epoxy adducts, such as 
benzoguanamine, An amine complex of boron trifluoride, a triazine derivative, the third class 
amines, and polyphenol. An equimolar reactant of said polybasic acid anhydride, styrene maleic 
anhydride resin, a phenylisocyanate, organic polyisocyanata, such as an equimolar reactant of 
dimethylannine, tolylene diisooyanate, isophorone diisocyanatev and dimethylamine, etc. are raised. 

[0050]As an imidazole derivative, for example The Shikoku Chemicals Corp. make* 2MZ, 2E4MZ, 
01 1Z, G17Z, 2PZ, 1 B-2 MZ, 2 MZ^CN, 2E4 MZ-CN, 01 1 Z^GH. 2 PZ-GN, 2 PH2-ON, 2 MZ- 
CNS, 2E4 MZ-CNS, 2 PZ-CNS, 2 MZ-AZINE, 2E4 MZ-AZINE, G1 1 Z-AZINE, 2 MA-OK, 2P4MHZ, 
2PHZ, 2P4BHZ, etc. are raised. As pQlyamine, diaminodiphenylmethanei m^phenylenediamine, m-^ 
xylenediamine, diarninodiphenyl sulfone, dicyandiamide, urea^ a yrea derivative, melamine, multi- 
base hydrazide, etc. are raised, for example. As a triazine derivative, ethyldiamino--S"-triazine, 
2,4-diamino-S-triazine, 2,4"-diamino-6-xylyl S'-triazine, etc. are raised, for example. As the third 
class amines, for example Trimethylamine, triethanolamine, N,N~dimethyloctyl amine, N*^ 
benzyldimethylamine, pyridine, N-methylmorpholine, hexaCN^^methyl) melamine, 2^4,6-^tris 
(dimethylamino phenol), tetramethyl guanidine, m^aminophenol, etc. are raised. As polyphenol, 
polyvinyl phenol, a polyvinyl phenol odor matter ghost, phenol novolac, alkylphenol novolac, etc. 
are raised, for example. 

[0051 ]As hardening accelerators, for example Tributyl phosphine, triphenyl phpsphine, Organic 
phosphine, such as tris-2-cyanoethylphosphine, a tri-n^butyl (2,5'-dihydroxyphenyl) phosphonium 
star's picture, Phosphonium salt, such as hexadecyl tributyl phosphonium chloride. Quarternary 
ammonium salt, such as benzyl trimethylammonium chloride and phenyl tributyl 
ammoniumchloride. JIFENIRUYODONIUMUTETORAFURUOROBO RQETO, triphenylsulfonium 
hexafluoroantimonate, An optical cationie polymerization catalyst of 2,4,6^triphenylthio pyrylium 
hexafluorophosphate, the Ciba-Geigy make, IRGACURE 261, a product made from Asahi 
Eleetrification, and Optomer SP-1 70 grade, etc. are raised. 

[0052] Further, a constituent of this invention the charaGteristics, such as adhesion and 
hardness, if needed in order to improve Barium sulfate, Inorganic bulking agents, such as barium 
titanate, silicon oxide powder, fine-powder-^form silicon oxide, amorphous silica, talc, clay, 
magnesium carbonate, calcium carbonate, an aluminum oxide, aluminium hydroxide, and mica 
powder, can be used. 0 to 60 % of the weight in a constituent of this invention is desirable 
especially preferred, and the amount used is 5 to 40 % of the weight. 

[0053]If needed Copper phthalocyanine blue, Phthalocyanine Green, AIOJIN green, Diarylide 
Yellow, Crystal Violet, Colorant, such as titanium oxide, carbon black, and Naphthalene Black, 
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Hydroquinone, hydroquinone monomethyl ether, tert-butylcatechol, A defoaming agent and/, 
such as thickeners, such as polymerization inhibitor, such as pyrogallol and phenothiazin, 
asbestos, Orr Ben, Benton, and montmorillonite, a silicone series, a fluorine system, and a 
polymers system. Or the additive agents like adhesion grant agents, such as ai leveling agent, an 
imidazole series, a thiazole system, a triazole series, and a silane coupling agent, can be used. 
[0054]The copolymers of ethylene nature unsaturated compounds, such as acrylic ester. Binder 
resin and polyester (meta) acrylate, such as a polyhydrtc alcohol class and polyester resin which 
are compounded from a polybasic acid compound, Photopolyrnerization nature oligomer, such as 
polyurethane (meta) acrylate and epoxy (meta) acrylate, can be used in the range which does not 
have on various characteristics as a solder resist. 

[0055]VVater can also be added for a fall of the inflammability of a constituent of this invention. In 
adding water, a carboxyl group of the (A) ingredient Trimethylamine, Amines [, such as 
triethylamine, ], N, and N-dimethylaminoethyl (meta) acrylate, N*N-dimethylamifiopropyl(meta) 
acryliamide, N,N"-dimethyl(meta) acrylamide, It is preferred to make it dissolve the (A) ingredient 
in water by carrying out salt formation with an acrylate compound which has the 3rd class amino 
groups, suoh as acrytoyi morphdiine, NHsdpropyt(n:ieta) acrylamide^ and M^methylolacrytemide 
(meta). 

[0056] A constituent of this invention blends the above-mentioned combination ingredient at a 
desirable aforementioned rate, and is obtained by mixing uniformly by a roll mill etc. 
[0057] A constituent of this invention is liquefied, and is useftjl as resist inl^, and can be used also 
as a paint, a coating agent, adhesivies, etc. It can also be used applying a constituent of this 
invention on a fflm base> faeihf able to evaporate ah ofganic soivent, and making it into filtti state. 

[0058] A hardened material of this inventidn stiffens a resin composition of above-mentioned this 
invention by the active light ei<p6sure of ultraviolet rays etc. Hardening by active li^t exposure 
of ultraviolet rays etc. can be performed with a conventional method. For example, what is 
necessary is just to use ultraviolet ray generators, such as a low pressure mercury lamp, a high- 
pressure mefcury^Vapor lamp, an ultrahigh pressure mel^cury lamp, xenon light, and ultraviolet-^ 
rays iumihescenee laser (excimer laser etc.), when irradiatlhg with ultraviolet rays. A hardened 
material of a resih connpdsitiori of this Invention is used for electrical and electric equipment and 
electronic parts like a printed circuit board as layer insulation material for a permanent resist or 
build up obhstrUctiOh methods, for exarnple. As for thickness of this hardened material layer, 
about 1-^60 rhicrometers is preferred at about 0.5-160 micrometers, 

[0059]A printed wired board of this invention can be obtained as follows, for example. Namely, a 
constituerit of this invention is adj listed to viscosity which was suitable for a coating method if 
needed. To a flexible printed wiring board by which circuit formation was carried out, for example, 
screen printing, By methods, such as a spray method, the roll coat method, electrostatic spray 
painting, and the curtain coat method, 0.5-160 micrometers, After applying a constituent of this 
invention by 1 -60HTii!crom#ter thickness preferably and drying a coat at 6(^-110 ^Nc, a negative 
film is directly contacted to a coat (.). or it places on a coat in the state where it does not 
contact -- for improvement in various physical properties, after irradiating with active light 
subsequently and carrying out dissolution removal (development) of the unexposed portion in 
dilute-alkali solution (for example, 0.5 to 2% sodium carbonate solution etc.), With an exposure 
and/or heating (it is 0.5 to 1 .0 hour at 100-200 **) of active light, sufficient hardening is 
performed and a cured film is obtained. Thereby, various characteristics, such as the heat 
resistance of a resist film excellent in flexibility, solvent resistance, acid resistance, adheision, 
and an electrical property, can be made to improve. As active light, ultraviolet rays, visible light, 
etc. are raised, for example. As a source of active light, low pressure or a high-pressure 
mercury-^vapor lamp, xenon light, etc. are raised, for example. 

[0060]As an alkaline aqueous solution used for the above and development, dilute-alkali solution, 
such as a potassium hydrate, sodium hydroxide, sodium carbonate, potassium carbonate, sodium 
phosphate, a sodium silicate, ammonia, and amines, is raised, for example. As a source of 
irradiation light for carrying out photo-curing, a low pressure mercury lamp, a medium^voltage 
mercury-vapor lamp, a high-pressure mercury-vapor lamp, an ultrahigh pressure mercury laaip, a 
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xenon lamp, or a metal halide lamp is suitable. In addition, laser beams etc. can be used as active 

light for exposure. 

[0061] 

[Example]Hereaften an example explains this invention still more concretely. The part in an 

example is a weight section. 

[0062]500 copies of synthetic example 1 tetramethyl bisphenol glycidyl ether (name-of-article 
YX-4000i product made from Oil recovery Shell Epoxy), 187.7 copies of acrylic acid, 3.44 copies 
of triphenyl phosphine, and 0.68 copy of p-^methoxy phenol were prepared, and temperature up 
and after dissolving, it reacted to 60 at 98 ** for 32 hours, subsequently, a 2'~(9,10-dihydro- 
9-oxa 10-oxide 10-phosphorphenanthrene 10-yl) methylsuccinic acid bis-(2*"hydroxyethyl)-ester 
polymerization tihing (made in Sanko Development Science laboratory.) Added name-"of-artiGle 
M-Ester-HP, average molecular weight abbreviation 2500 100 copy, 193.6 copies of pyromellitic 
dianhydride, and 530 copies of carbitol acetate, it was made to react at 98 for 24 hours, and 
unsaturation group content polycarboxylate resin (A-1) of solid content acid value 103 mgKOH/g 
was obtained. 

[0063]168 copies of synthetic example 2 bisphenol A diglycidyl ether, 72 copies of acrylic acid, 
1 .2 copies of triphenyl phosphine, and 0.24 copy of methoxy phenol were prepared, and 
temperature up and after dissolving, it reacted to 60 ** at 98 for 32 hours. Subsequently, 
made in a 2'~(9,10~-dibydro"-9-oxa tO-oxide 10-phosphorphenanthrene 10-yl) methylsuccinic acid 
bis-(2-hydroxyethyl)~ester polymerization thing Sanko development science laboratory. Name of 
article Added M-Ester-HP, average molecular weight abbreviation 2500 35 copy; 7§ copies of 
pyromellitic dianhydride, and 189 copies of carbitol acetate, it was made to react at 98 ** for 24 
hours, and unsaturation group content polycarboxylate resin (A-2) of solid content acid value 
1 1 9 mgl<QH/g was obtained. 

[0064]The constituent was blended according to the combination presentation (a numerical value 
is a weight section) shown in the one to Examples 1-3 and comparative example 2 table 1, and it 
kneaded and prepared by 3 roll mills. This with screen printing. It applied to the copper-clad 
polyimide film substrate (copper thickness / 12microMeter and polylmide film thickness / 
25micrometer) by which pattern formation is carried out so that it may become a thickness of 
20-30 micrometers using the polyester screen of 100 meshes completely, and the coat was 
dried with an 80 air forced oven for 30 minutes. Subsequently, the negative film which has a 
resist pattern was stuck to the coat, and it irradiated with ultraviolet rays using ultraviolet-rays^- 
exposure device ORG Manufacturing Co., Ltd., and form HMW-680GW (light exposure 500 

mJ/cm^). Next, negatives were developed by the spray pressure of 2.0 kg/cm^ for 60 seconds in 
1% of sodium carbonate solution, and dissolution removal of the unexposed portion was carried 
out. About what was obtained, evaluation of development nature and photosensitivity was 
performed as below^mentioned. Then, adhesion, pencil hardness, solvent resistance, acid 
resistiance, heat resistance, tropism^proof, folding eridurance, and an inflammable examination 
were done as below-mentioned about the specimen which has the hardening layer obtained by 
performing heat cure for 40 minutes with a 150 air forced oven. Those results are shown in 
Table 1. A test method and the valuation method are as follows. 
[0065](Development nature) The following valuation basis was used. 
O .... ** which ink was thoroughly removed and has been developed at the time of 
development .... What [ has residue slightly at the time of development ] x .... There is a portion 
which is not developed at the time of development. [OO660(Ph6tosens;itivity) 21 steps (made by 
SUTOFA) of step tablets were stuck to the coat after desiccation, and exposure exposure of the 

ultraviolet rays of addition light volume 500 mJ/cm was carried out. Next, the number of stages 
of the coat which remained without developing negatives and developing negatives by the spray 

pressure of 2.0 kg/cm for 60 seconds in 1% of sodium carbonate solution was checked. 
O .... More than nine step ** .... 6-8 step x .... Five or less steps [b067](Adhesion) According to 
JIS K5400, the peeling examination was done for eye 1-mm **** on the specimen with the 100 
piece making-Scotch tape, the desquamative state of eye **** was observed, and the following 
standard estimated. 
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O .... What [ does not have peeling at 100/100 ] .... 50/1 00-99/1 OOx .... 0 / 100 - 49/100 

[0068](Pencil hardness) It evaluated according to JIS K5400. 

[0069](Solvent resistance) The specimen was immersed in isopropyl alcohol for 30 minutes at 
the room temperature. After checking whether there are any abnormalities in appearance, the 
peeling examination by a Scotch tape was done and the following standard estimated. 
O .... What [ does not have abnormalities in paint film appearance and has neither blistering nor 
exf#liati©il ] x .... What has blistering and exfoliation in a cdiat COO70](A€id r^dstafl0«) The 
specimen was immersed in the hydrochloric acid aqueous solution at the roonn temperature 10% 
for 30 minutes. After checking whether there are any abnormalities in appearance; the pe^gfiiig 
examination by a Scotch tape was done and the following standard estimated^ 
O .... What [ does not have abnormalities iri paint film appearance and has; neither blistering nor 
exfoliation ] X .... What has blistering and exfoliation in a coat [0071](Heat resistance) Rosin 
system flux was applied to the specimen and it was immersed in a 260 ^ solder tub for 5 
seconds. This is made into one Gycle and it is 3 cycle 5N^5Nc*j|«M«4c:t«; After cooltng radiationally to 
a room temperature, the peeling examination by a Scotch tape was done and the following 
standard estimated. 

O .... What C does not have abnormalities in paint film appearance and has neither blistering nor 
exfbliatiori ] x .... What has blistering and exfoliation in a coat[OOT23CFlfex:ibility) It carried out 
according to JIS K5400. Using the specim<gn, the diameter of the axis was ^ rhru and observed 
the existence of the crack generation^ 
O .... With m cmoh 

x .... The crack went into the bent part and the hardening layer exfoliated. 

[0073](Folding endurance) It carried out according to JIS K5016. The curvature radius of the 

folded surface was 0.38 mm, and measured the number of times of bending until a crack enters. 

O .... More than 1000 times x .... 1 timi© [0074](Flammability) Each ingredient was blended 

according to the combination presentation shown in Table 1 , it kneaded by 3 roll mills, and the 

constituent was prepared. With screen printing, this was completely applied on the Teflon sheet 

so that it might beOOhrijO a thickiiOss of 20^30 rThicrOmeterjs using the polyester sOremi of 1 00 

meshes, and the coat was dried with an 80 ** air forced oven for 30 minutes. Subsequently, a 

1 50 ** air forced oven performed heat cure for 40 minutes, the hardening layer was exft>1iated 

from the Teflon sheet, arid thfe specimeii was obtained. Fire was attached with the writer using 

this specimen, and the inflammable exarnihation was done. 

O .... Even if it dOOs riot bum or fire sticks, it disappeafs immediately^ 

X .... It burns. 

[0075] 

Table 1 comparative example 12 3 1 the unsaturation group content polycarboxylate resin (A-1) 
obtained in 2 composition examples 1 69 it obtained in 69 composition example 2 — 
unsaturation group content polycarboxylate resiri (A^2) 64KAYARAE) ZBR ^1. 69KAYARAD PGR 
*2 64U-200AX. *3 5.0M~325 *4 3.5KAYARAD. DPHA *5 3.5 3.5 3.5 IRGACURE 907*6 3.0 3.0 3.0 
3.0 3.0 KAYACURE DETX-S *7 0.5 0.5 0.5 0.5 0.5KAYACURE BMS. *8 1.01.0 1.0 1.0 1.0R-1415- 
1*9 10.0EXA-4800 *10 10.0 10.0 10.010.0 dicyandiamide (epoxy curing agent) 0.5 0.5 0.5 0.5. 0.5 
silica (inorganic bulking agent) 10.0 lO.Qi 10.0 10.0 10.0 copper phthalocyanine blue (paifits) 0.5 

0.5 0.5 0.5 0.5 Aerosil #200*11 1.0 1.0 1.0 1.0 TO MODAFURO *12 1.0 1.0 1.0 1.0 1.0 

■ ' — Development nature O O O ** O photosensitivity O O. 0x0 

adhesion 0 0 0 0 O pencil hardness 5H 5H 5H 4H 7H flexibility O O O 0 x folding endurance 
Solubility-proof [OOOOx]OO0xQ acid resistance 0 0 0x0 heat resistance 000x0 
flammability O O O x x[0076] Notes 

KAYARAD ZBR- : 1) It is the thing which made the succinic anhydride react to the Nippon 
Kayaku Co., Ltd. make and bisphenol A type epoxy acrylate (thing which made acrylic acid react 
to the product made from Oil recovery Shell Epoxy, and Epicoat 1 004), 24.5 % of the weight of 
carbitol acetate and 10.5 % of the weight of solvent naphtha contain, and the acid value of solid 
content is 100 mgKOH/g. [0077] KAYARAD PGR-; *2) It is the thing which made the succinic 
anhydride react to the Nippon Kayaku Co., Ltd. make and phenol novolac type epoxy acrylate 
(the Nippon Kayaku Co., Ltd. make, thing which made acrylic acid react to EPPN-201), 24.5 % of 
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the weight of carbitol acetate and 10.5 % of the weight of solvent naphtha contain, and the acid 
value of solid content is 100 mgKOH/g. [0078]U-200AX:Shin-Nakamura Chemical Co., Ltd. make, 
urethane acrylate *4M--325 : *3) The product made from Toagosei Chemical industry, Mixture *6 
IRGACURE 907 of caprolactone denaturation tris (acryloxyethyl) isocyanurate *5KAYARAD 
DPHA:Nippon Kayaku [ Co., Ltd. ] make, dipentaerythritol penta, and hexa acrylate: The Ciba- 
Geigy make, photopolymerization initiators, 2~methyH [4-(methylthio) phenyl] -2~morpholino 1- 
propanone [00793KAYACURE DETX~S : *7) The Nippon Kayaku Co., Ltd. make, a 
photopolymerization initiator, 2, 4-diethyithio xanthone *8KAYACURE BMS : The Nippon Kayaku 
Co., Ltd. make, Photopolymerization initiator and 4-benzoyl-4'-methylphenyl sulfide ^SR-I^IS- 
1 : Made in Ey See Earl, The product made from rubber modified-epoxy-resin *10EXA- 
4800:Dainippon Ink Industry, the product made from bisphenol smooth-S-form epoxy-resin *1 1 
Aerosil #200:Japan Aerosil, silica [ anhydrous ] *12 MODAFURO: The Monsanto Co. make, a 
leveling agent [0080]The resist ink composition of this invention and its hardened material are 
excellent in development nature and photosensitivity, and it is clear the hardened material's to 
excel in flexibility, folding endurance, solvent resistance, acid resistance, heat resistance, fire 
retardancy, etc. so that clearly from the evaluation result of Table 1 . 
[0081] 

[Effect of the Invention]In formation of the solder resist pattern by the thing in which the resin 
composition of this invention let the film in which the pattern was formed pass and for which it 
exposes by ultraviolet rays selectively and an unexposed portion is developed, The hardened 
material obtained by excelling in development nature and photosensitivity is excellent in 
flexibility, folding endurance, and fire retardancy, and fully satisfies adhesion, pendl hardness, 
solvent resistance, acid resistance, heat resistance, etc. 

In particular, it is suitable for the liquefied solder resist ink composition for flexible printed wiring 
boards. 



[Translation done.] 
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